Synexin-mediated fusion of bovine chromaffin granule ghosts. Effect of pH.
Synexin induces chromaffin granule ghosts to fuse one to another, a process which is followed continuously and quantitatively by monitoring the mixing of the intragranular aqueous compartments. A freeze-thaw technique was used for preparing chromaffin granule ghosts loaded with a self-quenching concentration of the fluorescent, high molecular weight probe FITC-Dextran. When the loaded ghosts were mixed with empty ghosts in the presence of synexin, the two compartments fused, resulting in the dilution of the probe with the concomitant increase in fluorescence. So as to suppress possible leakage signals, anti-fluorescein antibodies which quench probe fluorescence were present in the reaction media. Synexin-mediated fusion of freeze-thaw (F/Th) ghosts and binding of 125I-synexin to these membranes were found to be dependent on Ca2+ concentration, but only in a partial manner. However, these two synexin-mediated properties were demonstrably sensitive to [H+] in the medium. A detailed pH profile of fusion revealed an apparent midpoint of activation at approx. pH 5.2, with asymptotic values at pH 4 (maximum) and pH 7.2 (minimum). In our attempt to determine whether the pH effect was on the synexin or on the membranes, we found that fusion was blocked only by treatment of the membranes with the membrane-impermeant carboxyl group modifier 1-ethyl-3-(4-azonia-4,4-dimethylpentyl)carbodiimide. These data suggest that membrane fusion evoked by synexin seems to be promoted by rendering the F/Th membranes relatively less negatively charged while the synexin becomes more positively charged. The fusion process was entirely dependent upon synexin concentration; the k1/2 under optimal conditions of pCa and pH was 85 nM. Similar to what has been previously found with intact granules, an anti-synexin polyclonal antibody partially (48%) blocked fusion, as did pretreatment of the chromaffin granules ghosts with trypsin (30%). We conclude that the coincident pCa and pH sensitivity of synexin-mediated binding to chromaffin granule membranes and their subsequent fusion might be associated with physiological changes in the concentration of both cations in the cytoplasm of secreting chromaffin cells.